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(54) PROFILED PIPE 
(57) Abstract: 

FIELD: manufacture of pipes. SUBSTANCE: profile Is made In form of symmetric combination of three 
tear-shaped cavities formed from billet two of them are in contact by outer surfaces of widened 
portions forming third cavity between them; Inner surfaces of two tear-shaped cavities are formed 
by inner surface of round billet and their outer surfaces are formed by outer surface of round 
billet Inner surface of center cavity Is formed by outer surface of round bfllct and outer surface 
of this cavity Is formed by inner surface of round billet EFFECT: enhanced reliability. 1 dwg: 
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(54) nPOftHJIbHAfl TPVBA 
(57) Abstract: 

McnojoooeaHHe: o TpytSoerpocuHn. Cympocrfc H3o6peranw: npo^am. BunonBCH B saj\t CHWueTpsrmofi 

KOWOHHamCH K3 TpCX KaiUTCB^HblX nOJlOCTCfl, 0Opa30Ba HH MX H3 Tpy6HOft 3aiX>T08KH, RdC H3 KOTOpfaOC 

conpuxacajoTCH MeJK ffy cotioft ttapyTKHbDJK noeepxHocrttUH ynnrpeHMbtx ^aercft c $opKHpoeaHHCM utmjjy 
kmmh ipcTben nojiocni, npn yroM BHyTpemnie noBcpxHOCTH fleyx KamxeB&g^btx nanocreft o6pa30B*Hfai 
BnyTpeHHefl noBepXRocruo rpytSHoA saroroBKH, six aapyxHue noaepxHocm o6pa3oeaHbi HapyxHoft 
noBepxHOCTbio Tpy6Boa sarcrroBRH. a bhvtpchhhh noBepxHocxb cpcpjueA nonoerH o6pa3oeana KapyxBofi 
noaepxHOCTfaJo Tpy6«ofl aarvroBKH. HapyxnaH noBepxHocrb yrott nonoerH o6pa30BaHa BHyrpeHHeft 
noBepxHOCTbio Tpy6H0M 3aroroBKJH- 1 m. 
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Description (OuicaDie ■3o6pcTenM>i|: 

M306pCTOStC OTHOCHTCR X o6pa6oTKC MCTX/I/IOB PflBJltHBCU X MOMCT 6bTTb MCnOJttOOBaHD npil 

soroTooneMHH Tpy6 c ^aoomcbiw npo^tuieu. nprnaamtutix b xa*wcTBe mtotobok nnacrbipcA. 
ncnonbaycuux^ BoccraHOB/ierotR rcpMcrx^orocTM eop^nuAx, Hc$ram>tx u raoocwx cxbixkh. 

Kuxcnta MKorany^csaw npcwyibHo-ro^pMpoBaHHan Tpy6a. npm&rraH 3a nporonm. obmorniaaiaH 10 
Kpyrvxoft Tpy6noA aaroroBKM nyTCM Ac^opMRpoBaiotH (pacromeimH) ce nonepesnoro ccmchhr. Pery/mpyH 
Bcmraniy BAaBJOCBaRRR poromoB a saroroBxy h wx kojdwoctbo, mojkho Ha oflnofl onpaaxe HsroraanRBaTb 
xpytSw c paajnranjn npo$nsicu. vro oco6chko eauKKO An* Tpy6. HcncJiboycMbOC o xanecTBe luiacTbipeft win 
pcMORra o6caAHboc Tpyfc 

HcnocraTKOM -raKofl ipy6ti bbtihctch 6ojibmaH crcneio, Ac4«puau>ai b uccrax H3rw6a, mto ywcHbmarr 
B03MOMHOCTb pacnnipcHHR roiacTwpfl b kojiohhc h yBennuBBacr CTpamBaioaB« HanpswcHKH h, xpoMe 
toto. 6ojxunoc kojoiuoctto Koa^cHTparopoB HanpR*emw b Mccrax K3rw6a Tpytibi. 

TexBTOCsaa 3aAa*ia. pemacuaH H3o6pcraracu, saxrawacrcH b yucHbazanm txumsan* ocTawmoil 
netopwax^m McwraoosaoMxpiiaoBbi npo^ww ■ bcrrxchrh np<wanbBb« AeftopMaisia Tpy6w. 



nocTaaneHHan sanaoa pemaercst 3a ewer toto, «tto b npo^smbHOft Tpyffe, npeauyn^CTBeBBO 
BbmojxBeuHoft c ^aooHUUM ceuejmew npo^HJin. oorcacso KxXSpereHOD. npo>ara> Bbmanacs » ™ vv 

CHMUCTpeWBOA KOMDHHaigDI R3 TpCX KannCSKRBbCX nOJIOCTCfl. 06pa30BaBHbCX S3 Tpy$BOft 38POT0BKH, jpje H3 

xoropbtx conpsocacaioTCH uaspy co6ofi HapyiKHbfMH ooocpxhocthmh ynsapCHHbix wacrcft c ^opMKpoBaHHCM 
MCJKAy rhmx ipcTMft nojiocm, npH yroM BHyTpcHHKC nooepxHocrH flayx Kaiuieen«KWx nojiocTeft 
o6pa3osaHbi BHyTpeuBcft noeepxHOCTbio Tpytfooa 3aroroBKH. hx HapyxHwc noBcpxHocni o6pa30BaHbi 
HapyisHofi noocpxHOCTUo Tpy6noft aaixroBXH. a BwyrpcaHnw noeepxHocrb dojiocth o6pa3oaaHa HapymHofl 
noBcpfflwcTtio Tpy6aoft 3aroTOBXM, HapyxHan nooepxHOCTb dtoh nwrocra o6paaoBaHa fwyrpcHHCH 

HOBCpXMOCTtJO Tpy6HOft 3aPOTOBKJl. 

B npcn^aracuoa npo^nsnbsoft Tpy6e 6onbnxa« xiacrb noBepxHOCTR TpytSbi hbjihctoi uacrwo o micaHnoa 
ospyxBOCTH. <rro 3Ha»orrcnbHO yMCHbinaeT kojuwcctbo KOHUCHTparoB haiipotchhh no ncpaMerpy Tpy6w h 
ycHHHH paaftaiK npo^MTui h noBbtmacx npoHH<xrrt> cckchmh npn paaAa^e Tpy6 o nptK^pooe fix ncno7ib30BaBMH 
b KamcTBe nnacrbfpeft ajih eoocraHoancHKH pqjMcnmHocTM npn dcmohtc o6cBfjaux kojiobh. Kpoue roro. 
cHMxaantM ocrawmbtc HanpHmerom m b csapaoM ma nocne pa3A»tiH TpytSbi b cKBaranc. ran ksk 
csapeoft moB Baxc^irtoi b 30hc Manofl A«l>opMausra, a ocxanbHan vacrb ncpHurrpa ^ 
xanncBHABbie iiojioctb) hucct nnaBHbie ncpcxoA" c "anon i 



nq)nurrp Bapymoft noeepxwxrni npo^suibHoa Tpy(5fci HecxojibKo Camjnc BHyrpeBHcro nq»oxcTpa o6caAHoll 
ipy6bi Aw* oo3AaaHH tartar a HapyxMbdl onwcaHHwA «waMCTp ucnbinc Bay-rpcaBcro A»awcTpa o6caABOfl 
ipytibt ato o6ocnweHKHCBo6qnHoro cnyesa b csBsusBBy. 

McnonbDoaaHRe npo^xm^bix Tpy6 b sara-roe nnaerbipca. ycTaHaanMBaottOC b utcrax iiobpcj«achhh 

(TpemaHW, MCCTHaH CKB03HaH KOppOSHH. AqxfropBpOBaHHfatti OTBCpCTHH. M3H0C H pp.) ofcaflHWX KOJIOBH, 

hmcct p5iA npcrooyruccTB no cpaBHCHmo c ipanjnnioaRboai ucTo«aMxi: mroroBneHHe npo^HnbBoft Tpy6bi H3 
cBapBofi 3arOToaaii no3B0JiHcr 3HawrcnbHO CHnsnrb pacxoA" aa ce npoB3BOACTBo; rax kbk 
3HaHKTcnbHafl nacrb ncpMMcrpa Tpy6ti hbohctcr: lacroo onaca HHO fl ospyxBSCTB, yro yueabmacr 
KOJBPiecTBO KOHUCHTparoB. yBenHMKBarr nnomanb oonpnKOCHoBCHiKi npa paa^ane uexpy BbmpaaneHHofl 
rpytSoft n KonoKKoA h yoc/nraiBaeT Hanp Hja e HMH crparroaHKH; DOOMOJKHOCTb uptDjestsmn npo^MnbBUX 
rpy6. c4»phoipoBaKKb(X b 6ynrbi. no3aoJiHCT coKpanm, speun pcuoBra, yueHbanrrb pacxoA Ma-rcpHanoB n 
saTpaTbi npn peuotrre noepexAennux yuacTKoa nnacrwp«MH xoBeonofi jgana*. Dp0B3B0 flH Tfc peuocrr b 
cKfiaxKHax Ha 3ua<orrcnbHbix rnytinuax. DOBbiorrb HaACSHOcrb n AQnrx>«*iK«rrb oipeuoHTBpoaaKHoro 
yuacTKa. 

n P H ^opMHpoeaKHH 6ynra «3 npcftnaracMofl npo^nnbHoft Tpy6w 3HaMHTcnbB0 cBKxaxrrcH npoAOJibHbcc 
Ae^opwaujoi r cxpyMHBamie Tpy6bi, Tax xax yxnapxa bhtrob npoAOJibnoft TpytSw npoH3BOAHTca Ha a« 
onopbi ynpipcHHbDC wacrefl xanneBHAHbix nonocreft. 

Kdomc roro. npcAnaracMbdl npo^wib kmcct AocraTOMHyio jxecTxocTb, n npa <JopMHpoBaHHH 6yHra hc 
npowcxoAwr cwmtn ccncKKR. a npn paaMorxe hc Tpc6yrrcH AonojnBrrcJibHbix oncpanKB h o6opyAOBaHHH 
Ann npaBXM Tpyt^w or cxpyofBaHxui. 

npcAnaraeuaH TpytSa npn uaxcMuanbHoll xoMnaxTHocTH ccvetam kmcct KaHOanbamc paAHycu xprarmbi 
Qopubt ceMCHHH ^acoHHoro npoQwtn. A mo* mcumuc xpnmoHa ^opubi ocmchxh npo^ann, tcm MCHbnie 
KDpacxoAOBaH pecype njiacrnMHocmi npH ^opuosxe npo^mm b craHC h npa pa3A al « cro b cxBajxxHC tcm 
MCHbrae Beranoma ocTaTOMHbuc HanpsuxcHHR. 

Ha ueprewe R3o6paJxeKnR npo^HJibMaR Tpy6a nonepenHoe ccmchmc. n«e I h 2 • xaruieBRnHbic nonocTH. 3 
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npo4>K7ifaHui TpytS* npwraaJWcT oo6ofl cHMuerrpsnoffyio wnoarrenwia BWTW , IMJinfl ^ „ rff ,„ 
ZL^r^ZLZ^ pacnonoMam^x no p^e cropo™ or Bepr«*an«mfl och a«^™ 

°°P*»w. vto«li cwpHoft moo 3 6bul pacnano* a , Bflam, oeprHKanwrnft och cawwripm, npo^ 
SZl^!^^^^ *«Pr~™» noBepxHocr™ yu^a^ ^ a IlanocTb 

. Hany^rZ^™^™ * o6 ' aaoBaBa «»Py««°* no«pxBocr«, rpyfi„o« mtotob™. 

a Hapy jKHaH noeepxHocrt, anroft nonce™ BHyrperaK* noorpxHocrhio rpyfiaoa aareniam. 

npo**nwyK> rpyCy. nanp^ep. io nonocoooB aaro™** nonyuajor enw^n^u ofipaaou. 

ipy«y ao nony^eaw, TpcrbtA nonoc™ 2 h aaflaHHoro ce^eimn npo^jDuT^^^ Ae+opuapyxrr 
^^^^^ 

noc^amrfpoao, npo^wibaoa rpytu b xaroifipoBOHRofi khcth rpyfia. HccomoytMan a Ka^cc™ 



An™ „ 6^0 12~ ;™^^r' n0Cnrn " £T "* T BaM< ™ — P»P-«— «a wcpH« e 
neAopw^^n^L^L^^ nnoraocr^ homot™. a™™*™, aDram npo^^c 

npo^nntnyio Tpytfy nanynaioT ore«yion^u o6paaow. 



ttUTKaU* 0C4UKHBM0T IM BCpTHKanbHOfl OCH A 0 ^OpMHpOBaHTO dbyx narocreft 1. a ■« 
U0CnC """^SP 0 ™" nP« BcoCxnnHMocTa rpyfia nocrynacr Ha ycrawjBKy Ha^cmo,. 



MU- nocne KannSpoeEH npn BeoCxnaHMocTa rpyfia nocrynacr H a ycra^iary KaMorn,. 

^ I ^^„^ a,, Pa ^^"^ 601 * K 7 . 5 ^TKxmoonaHa ^ p^oirra Holn-mn^ CKBa^xn, R 



a oficaflBoa rpytfe. Rocne paca^pc^^a^^LlT^^ - moTH. npKne^rr 

oooto«hhm. a^feumoft Tp\^T^cr^^, T!Z (onacr«p«) Haxq^Tcn a c«aroM 

o^ rpyfi 



RU 2091655 CI 



Claims [Qopuyna H3o6pexenan]: 

npo^tvibHaH Tpy6a. npCHMymocTBCKHo caapHaa. ounonKCHHaH c $acoHHbai ochchrcu npo$suiH. 
oTTOwajomaHCR tcu, wto npo$ajn> BbfnomicH b bhrc CKuucTpmHofl R0M6maqKR so rpex sanneogpibix 
nonocTcft, oGpaooeaKHux id Tpy6*iofl 3aroroBKn, a« H3 Konropwx oonpHKacaiOTcn ucmjjy 0060ft 
HapyrnHboot noecpxHocTHMH yunxpombix Macrefi c ^opunposaHncu uexfjy hhues TpcTtcft iicjiocth. npn 
*tom BHyrpcmaic noecpxHocrti ffeyx KanncanHHtix nonocreu o6paooBanbi BHyTpCHBcd noeepxHOCTbio 
Tpyfaoft 3ar9TOSRX. mx HapyisRbce noeepxHocrK o6pa3oeaHb< HapyjzHoa ixoeepxHOCTbao Tpy6ttoil sarorocnui, 
a GRyrpcHHRR nooepxHOCTb cpqpieft nanocra o6pa30Bana HapyjEHOft noBepXHocrwo Tpytfaoft aarxrroBKJi. 
HapyxufaH noocpxMocTi, yroft nonocnf o6pa308ana BnyrpCHHcft noeepxHOCTbio TpyfiHoft saroTOBRH. 
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Drawlng(s) lMeprexH|: 
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(54) SHAPED PIPE 
(57) Abstract: 

Field: Pipe production. Substance of invention: The shaped pipe is a symmetrical 
combination of three guttiform chambers formed from a pipe blank; the external surfaces 
of the broadened portions of two chambers are in contact forming the third chamber, the 
internal surfaces of the first two guttiform chambers are formed by the internal surface of 
the pipe blank, their external surfaces are formed by that of the pipe blank, the internal 
surface of the middle chamber is formed by the external surface of the pipe blank, and the 
external surface of the middle chamber is formed by the internal surface of the pipe 
blank. 1 dwg 
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Description: 

The present invention relates to the plastic metal working industry and can be applied for 
the production of shaped pipes which are used as blanks for patches employed for sealing 
off injured water, oil and gas wells. 

A longitudinally corrugated multipath pipe is known, which is used as a prototype and 
which is formed from a round pipe blank by deforming (stretching) its cross section. By 
changing the pressure exerted by the rollers on the blank, and the number of rollers it is 
possible to use the same mandrel for making pipes of various shapes, which is especially 
important when making pipes to be used as patches for repairing casing strings. 

The drawback of such a pipe is a considerable strain at the bending points, which limits 
the possibility of expanding the patch in the casing string and produces higher shear 
stresses, and the presence of a large number of stress concentrators at the pipe bending 
points. 

The object of the present invention is to reduce the residual strain by reducing the shape 
curvature and the longitudinal strains in the pipe. 

This object is achieved as follows. The shaped pipe, preferably welded, is made as a 
symmetrical combination of three guttiform chambers formed from a pipe blank; the 
external surfaces of the broadened portions of two chambers are in contact so that they 
form the third chamber, the internal surfaces of the first two chambers are formed by the 
internal surface of the pipe blank, their external surfaces are formed by that of the pipe 
blank, the internal surface of the middle chamber is formed by the external surface of the 
pipe blank, and the external surface of the middle chamber is formed by the internal 
surface of the pipe blank. 

A large area of the proposed shaped pipe surface is part of a circumscribed circle, which 
greatly reduces the number of stress concentrators over the pipe perimeter, decreases the 
expansion forces and increases the section strength so that the pipes used as patches in 
repairing leaky casing strings are not damaged as a result of their expansion. Besides, 
lower residual stresses are produced at the welded joint after expanding the pipe in the 
well owing to the fact that the welded joint is located in the low strain zone and the rest 
of the perimeter (the guttiform chambers) is characterized by smooth transitions having 
small curvatures. 

The perimeter of the external surface of the shaped pipe is made somewhat larger than 
the internal diameter of the casing string for the purpose of obtaining an interference fit, 
and the external circumscribed diameter is smaller than the internal diameter of the 
casing string to ensure an unobstructed lowering of the pipe into the well. 

The use of shaped pipes as patches which are installed in casing strings to eliminate 
defects (cracks, local penetration corrosion, perforations, wear, etc.) has a number of 
advantages over traditional methods: the production of a shaped pipe from a welded 
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blank makes it possible to greatly reduce the production expenses; due to the fact that a 
large part of the pipe perimeter is part of the circumscribed circle the number of 
concentrates is reduced, the area of contact between the straightened pipe and the casing 
string during expansion is increased and the shear stresses are reduced; the use of coiled 
shaped pipes makes it possible to decrease the repair time and reduce the consumption of 
materials and the repair costs when repairing damaged sections with the use of finite- 
length patches, to make repairs in wells at considerable depths and to increase the 
reliability and the service life of the repaired well section. 

When the proposed shaped pipe is coiled, the longitudinal strains and the pipe twisting 
are greatly reduced due to the fact that the longitudinal pipe coils are supported by the 
bearing surfaces of the broadened portions of the guttiform chambers. 

Besides, the proposed shaped pipe is sufficiently rigid, owing to which it does not lose its 
form while being coiled and no additional equipment and operations are needed to 
straighten the pipe while it is uncoiled. 

Having an exceptionally compact section, the proposed shaped pipe is characterized by 
very large radii of shaped section curvature. And the smaller shaped section curvature, 
the smaller plasticity reserve is consumed while shaping the pipe and while the pipe is 
expanded in a well and lower residual stresses are developed. 

The drawing shows a cross-section of the shaped pipe, where 1 and 2 are the guttiform 
chambers and 3 is the welded joint. 

The shaped pipe is a combination of two guttiform chambers 1 symmetrically located 
relative to the vertical axis of symmetry of the pipe and guttiform chamber 2 located 
between the chambers 1 along the vertical axis of symmetry. When the shaped pipe is 
made from a welded blank it is shaped so that the welded joint 3 is positioned along the 
above vertical axis of symmetry. 

The external surfaces of the broadened portions of the chambers 1 may be in contact with 
each other, and the chamber 2 is formed between them. The internal surfaces of the 
chambers 1 are formed by the internal surface of the pipe blank, and their external 
surfaces are parts of the external surface of the pipe blank. The internal surface of the 
chamber 2 is formed by the external surface of the pipe blank, and the external surface of 
this chamber is formed by the internal surface of the pipe blank. 

The shaped pipe is made, for instance, from skelp as follows. 

A round pipe is welded on a forming-and-welding mill, whereupon the round pipe is 
vertically upset on a shaping mill by means of horizontal rolls so that it acquires an 
intermediate shape and the chambers 1 are formed, whereupon the pipe is deformed by 
vertical rolls so that the third chamber — chamber 2 — is formed and the requisite shape 
section is obtained. 
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The shaping characteristics for specific sections are selected so as to obtain the desired 
geometry of the finished product. 

After the shaped pipe intended for use as a patch for repairing a casing string is sized on a 
sizing stand this pipe is transferred to a coiler or cut to 6 to 12 m lengths. 

Shaped pipe coiling makes it possible to obtain a compact, tightly wound coil, increase 
the coiling density, considerably reduce longitudinal strains developing when the shaped 
pipe is loaded on the drum and facilitate servicing of extensive wells. The shape height H 
and its external circumscribed diameter B are 27 to 35% smaller than the internal 
diameter of the casing string to be repaired, which ensures an unobstructed lowering of 
the pipe into the well to the damaged area. 

The shaped pipe is made as follows. 

A round section pipe 89 mm in diameter and 3.5 mm in wall thickness is welded on a 
forming-and-welding mill from endless band. Following this, the round pipe is loaded on 
a shaping mill and a shaped pipe having the section shown in the drawing is made. The 
round pipe is vertically upset on the shaping mill by means of horizontal rolls so that two 
chambers 1 are formed, whereupon the pipe is deformed by vertical rolls so that the third 
guttiform chamber — chamber 2 — is formed. The pipe is sized on a sizing stand to the B x 
H size, i. e., 60.1 x 57.5 mm. If necessary, the sized pipe is transferred to a coiler. 

For example, a shaped pipe 60.1 x 57.5 mm in size is used for repairing an oil well. The 
shaped pipe 60.1 x 57.5 mm in size is lowered into the well containing a casing string 89 
mm in diameter so that the clearance is equal to 28.9 mm. An air pressure is developed in 
the shaped pipe and it is expanded with the result that the pipe is straightened and tightly 
pressed against the casing string. After expanding the shaped pipe (patch), its walls are 
compressed and the casing string walls are stretched. The contact stresses and the use of a 
packer ensure that the repaired section is reliably sealed off when both the internal and 
external pressures are acting on its walls. 

The use of shaped pipes as blanks for patches intended for repairing casing strings makes 
it possible to restore the well serviceability at a minimum cost. 

The invention is recommended for use in damaged gas and oil wells. 
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Claims: 

The shaped pipe, preferably welded, and having a shape section, comprises a symmetrical 
combination of three guttiform chambers formed from a pipe blank; the external surfaces 
of the broadened portions of two chambers are in contact so that they form the third 
chamber, the internal surfaces of the first two guttiform chambers are formed by the 
internal surface of the pipe blank, their external surfaces are formed by that of the pipe 
blank, the internal surface of the middle chamber is formed by the external surface of the 
pipe blank, and the external surface of the middle chamber is formed by the internal 
surface of the pipe blank. 



Drawings: 
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